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DESCRIPTION 

COMMUNICATION SYSTEM FOR WORKING MACHINES 



5 Technical Field 

This invention relates to a communication system for 
working machines such as hydraulic excavators, which 
automatically distributes predetermined information from each 
of the working machines to its corresponding user station via 
10 a control station arranged at a remote location. 

Background Art 

Conventional art of this kind includes, for example, the 
working machine maintenance system disclosed in JP 7-166582 A. 

15 This conventional art features that, when a communication is 
made from an operator of a working machine to the effect that 
a trouble has occurred on the working machine, data stored in 
a controller of the working machine are automatically transmitted 
to a control station via a communication means such as 

20 radiocommunication or a telephone line in accordance with an 
instruction from the side of the control station. 

As conventional art different from the foregoing, there 
is, for example, the machine malfunction monitoring system and 
method disclosed in JP 11-65645 A. This conventional art 

25 features that, when a malfunction is detected during operation 
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of a machine such as a construction machine, data of the 
malfunction are automatically transmitted from the machine to 
a monitoring station at a remote location, in other words, a 
control station via a communication network. 

5 The above-mentioned prior art are each designed such that 

upon occurrence of a malfunction on a working machine such as 
a construction machine , data of the malfunction are automatically 
transmitted to a control station arranged at a remote location. 
Accordingly, they are effective for repair work of the 

10 malfunctioned working machine. These conventional art are, 
however, intended specifically for the occurrence of a 
malfunction , and cannot be used for the communication of a message 
other than the malfunction, such as a desired message 
corresponding to a given situation, for example, when an urgent 

15 contact with a work administration center is desired to report 
the completion of work or to review a schedule of work in view 
of the weather or the like or when it is desired to take measures 
in advance of occurrence of a malfunction. 

According to the above -described prior art, information 

20 on a malfunction is sent only to a control station which is managed 
by the maker of the working machine, and no communication means 
to a user is referred to. The message relating to the 
above-mentioned work, however, has to be promptly transmitted 
to a work administration center, for example, the owner or the 

25 like of the working machine rather than the maker. 
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With the foregoing problem in view, the present invention 
has as an object the provision of a communication system for 
working machines, which can communicate messages corresponding 
to given situations, especially desired messages to respective 
5 users from sites, where working machines are arranged, to their 
corresponding work administration centers at timings as needed 
by radiocommunication. 

Disclosure of the Invention 

10 To achieve the above-mentioned object, the present 

invention is characterized in that in a communication system 
for working machines, said system comprising controllers 
arranged on the working machine, respectively, for transmitting 
predetermined informations from the respective working machines , 

15 a control station arranged at a remote location and connected 
to the controllers via a radiocommunication means such that the 
predetermined information outputted from each of the controllers 
is inputted in the control station, and a plurality of user 
stations connected to the control station via a network, the 

20 working machines are each provided with a transmission 
instructing means for instructing transmission of the 
corresponding predetermined information; and the control 
station is provided with an identification means for identifying 
from the inputted information the corresponding one of the user 

25 stations, to which the information is to be transmitted, and 
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also with a transmission means for transmitting information, 
which corresponds to the inputted information, to the 
corresponding user station identified by the identification 
means . 

5 At a stage, for example, that an operator of one of the 

working machines has operated its transmission instructing means 
in the present invention constituted as described above, the 
predetermined information is transmitted from the corresponding 
controller and is then sent to the control station at the remote 
10 location via the radiocommunication means. When the thus-sent 
information is inputted, the control station identifies the 
corresponding one of the user stations, to which the information 
is to be transmitted, in other words , the corresponding specific 
user station. 

15 Information, which corresponds to the inputted 

information, is then outputted from the transmission means and 
sent to the corresponding user station via the network. 

According to the present invention, the operator of each 
working machine can, therefore, send necessary information to 

20 the remote location by operating the transmission instructing 
means as needed. On the other hand, the inputted information 
is automatically sent by the control station to the corresponding 
user station, for example, a corresponding work administration 
center. Accordingly, messages corresponding to situations, 

25 especially messages desired by individual users can be 



independently communicated from sites, where the machines are 
arranged, to the corresponding work administration centers at 
timings as needed via the radiocommunication means . 



5 Brief Description of the Drawings 

FIG. 1 is a schematic diagram showing an overall 
construction according to a first embodiment of the present 
invention; 

FIG. 2 is a schematic diagram depicting the construction 
10 of a communication controller mounted on a hydraulic excavator; 

FIG. 3 is a block diagram illustrating the outline 
construction of a server in the first embodiment of the present 
invention and a sequence of processing in the server; 

FIG. 4 is a flow chart of the sequence of processing in 
15 the server as replaced by software-dependent processing; 

FIG. 5 is a schematic diagram showing an overall 
construction according to a second embodiment of the present 
invention; 

FIG. 6 is a block diagram illustrating a sequence of 
20 processing by a server in the second embodiment of the present 
invention; and 

FIG. 7 is a block diagram illustrating a sequence of 
processing by a server in a third embodiment of the present 
invention. 

25 Best Modes for Carrying Out the Invention 



The embodiments of the communication system according to 
the present invention for constructionmachines will hereinafter 
be described based on the drawings. 

As illustrated in the overall construction diagram of FIG . 
5 1, a communication system according to this embodiment for 
working machines comprises a communication satellite 6 , a ground 
station 2, and a server 1 as a control station, all of which 
are arranged to send informations, which are transmitted from 
plural working machines , for example , hydraulic excavators 7,8,9 

10 to their corresponding user stations 3,4,5. When information 
is inputted to the server 1 from one of the hydraulic excavators, 
the server 1 performs processing as will be described 
subsequently herein, and then sends the information in the form 
of e-mail to one of the plural user stations 3,4,5 connected 

15 to the server 1 via a network, said one user station corresponding 
to the above-mentioned one of the hydraulic excavators. Here, 
the ground station 2 and the server 1 are connected with each 
other via a public line, such as a telephone line, or internet 
11, while the server 1 and the user stations 3,4,5 are connected 

20 with each other via an internet 12. As shown in FIG. 2, the 
hydraulic excavators 7,8,9 are each provided with a communication 
controller 23 and a mail switch 10 as a communication instructing 
means for instructing transmission of information. 

As illustrated in FIG. 3, on the other hand, the server 

25 1 which controls input , output and the like of information sent 
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from the hydraulic excavators 7,8,9 is provided with a 
communication receiving unit 13; a terminal user-company 
identification unit 14 as identification means for identifying, 
from the inputted informations, user companies of the hydraulic 

5 excavators 7,8,9 as user stations to which the informations are 
to be transmitted, respectively; a user-company- dependent mail 
selection unit 15 as a selection means for selecting one of mail 
messages registered corresponding to the individual user 
companies; a transmission mail creation unit 16 for creating 

10 a mail to be transmitted; and a mail transmission unit 17 as 
a transmitting means for transmitting the thus -created mail. 
The server 1 is also provided with a terminal information database 
18 and a customer information database 19. In the terminal 
information database 18, the model names, excavator numbers and 

15 user companies of the individual hydraulic excavators 7,8,9 are 
stored in combination as terminal informations 18a, 18b, 18c. In 
the> customer information database 19, mail addresses and mail 
texts are stored in combination as customer informations 
19a, 19b, 19c separately depending upon the user companies. The 

20 mail texts stored in the customer informations 19a, 19b, 19c can 
be set with contents as desired by the individual customers. 
By way of example, these mail texts are set as "please call a 
serviceman" for Company A, "please call a tank lorry" for Company 
B, and "please telephone to my cellular phone" for Company C. 

25 In the first embodiment constructed as described above. 



operation of the mail switch 10 by an operator of the hydraulic 
excavator 7 owned by Company A results in production of 
information specific to the hydraulic excavator 7, including 
its excavator number, at the controller 23, followed by the 
5 transmission of the information toward the communication 

satellite 6 . The information transmitted from the hydraulic 
excavator 7 is sent as radio signals to the ground station 2 
via the communication satellite 6 t From the ground station 2, 
the information is sent to the server 1 via the public line 11. 

10 In the server 1 , it is confirmed at the communication 

receiving unit 13 whether or not the information has been 
transmitted to the server 1 . - - 

When the information has been received, the terminal 
user-company identification unit 14 identifies the 

15 corresponding user station, to which the information is to be 
transmitted, based on the transmitted information. As 
mentioned above, the information from the hydraulic excavator 
7 includes the excavator number as specific identification 
information. The terminal user-company identification unit 14 

20 reads data corresponding to the excavator number, for example. 
No. 1 terminal information 18a from the terminal information 
database 18, and identifies the user company. Company A, which 
is stored together with the number andmodel name of the excavator . 

After the user company. Company A, has been identified 

25 at the terminal user-company identification unit 14, the 
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user-company-dependent mail selection unit 15 selects the 
customer information 19a on the use company. Company A, from 
the customer information database 19 . 

In the customer information 19a, the mail address of 
5 Company A and the mail text "please call a serviceman" are stored. 
The transmission mail creation unit 16 creates a new message 
16a, which contains the model name and number of the hydraulic 
excavator 7 as a sender, the mail address of Company A as the 
receiver, the date and time of transmission, and the mail text. 

10 As the date and time of transmission, the date and time of receipt 
of the mail by the server 1 from the hydraulic excavator 7 is 
desired from the viewpoint of communication cost and the like. 
As an alternative, the controller 23 may also be designed to 
produce and output signals indicative of the date and time along 

15 with the number of the hydraulic excavator 7 at a stage that 
the mail switch 10 of the hydraulic excavator 7 has been operated. 

Subsequent to the creation of the new massage 16a at the 
transmission mail creation unit 16, the mail transmission unit 
17 transmits the mail so that the mail is sent to the user station 

20 3 of Company A via the internet 12. Therefore, the information 
from the operator of the hydraulic excavator 7 can be immediately 
read at Company A. 

According to the first embodiment, when the operator of 
any one of the hydraulic excavators 7,8,9 simply operates the 

25 mail switch 10 as needed, a new message of predetermined content 
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is automatically created and is immediately delivered, for 
example, to the user company of the hydraulic excavator 7, 8 
or 9 as described above. At the user company, a measure can 
hence be taken in response to the communicated information 
5 without delay. 

In the above -described first embodiment, the individual 
processing in the server 1 were described to be performed by 
the corresponding single -purpose means . As illustrated in FIG . 
4, however, these processing may be performed as 

10 software-dependent processing. Described specifically, when 
the server 1 receives the information from the hydraulic 
excavator 7 in step SI, the received information is read in step 
S2 . In step S3 , a user company is identified from the terminal 
information database 18 on the basis of the information read 

15 in step S2. In step S4, a mail text corresponding to the user 
company is subsequently read from the customer database 19. A 
newmessage is created in the next step S5 , and is then transmitted 
in step S6 . 

Based on FIGS. 5 and 6, a description will next be made 
20 about the second embodiment of the present invention. 

The second embodiment corresponds especially to claim 6 . 
As shown in the construction diagram of the communication 
system for working machines in FIG. 5, the hydraulic excavators 
7,8,9 in the second embodiment are each provided with a position 
25 detecting means for receiving signals from GPS satellites 20 
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to detect its position. The remaining structure is constructed 
in a similar way as in the above -described first embodiment. 

As illustrated in the block diagram of FIG. 6, when the 
operator of the hydraulic excavator 7 owned by Company A, for 

5 example, operates the mail switch 10 in the second embodiment 
constructed as described above, the controller 23 reads signals 
from the GPS satellites 20 and calculates the current position 
of the hydraulic excavator 7 on the basis of the signals. 
Information, which includes the excavator number specific to 

10 the hydraulic excavator 7 and information on its position, is 
then produced at the controller 23, and the information is 
transmitted toward the communication satellite 6 . 

The server 1 performs substantially the same processing 
as in the above -described first embodiment. At a transmission 

15 mail creation unit 16, however, a new message of such content 
as including information on the position of the hydraulic 
excavator 7 is created as shown at a new message 16b. 

In addition to the advantageous effect available from the 
above- described first embodiment, the second embodiment thus 

20 allows the user company to determine the current position of 
the hydraulic excavator 7 from which the information was 
transmitted, thereby making it possible to take a measure in 
response to the transmitted information more promptly without 
delay . 

25 Based on FIG 7 , a description will next be made about the 
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third embodiment of the present invention. 

The third embodiment corresponds especially to claim 5 . 
As shown in the block diagram of FIG. 7, a server 1 in 
the third embodiment is provided with an internet communication 

5 unit 21 and a mail text editing unit 22 , both of which are arranged 
to permit rewriting of the contents of the mail texts described 
in the customer information database 19 from the side of the 
user stations 3,4,5. The remaining structure is constructed 
in a similar way as in the above- described first embodiment. 

10 In the third embodiment constructed as described above. 

Company B, for example, accesses to the customer information 
database 19 from the user station 4 via the internet 12, the 
internet communication unit 21 and the mail text editing unit 
22, and reads the customer information 19b on Company B. The 

15 mail text editing unit 22 rewrites the mail text from "please 
call a tank lorry" to, for example, "today's work has been 
finished" , and the mail text of the rewritten content is stored 
as customer information 19b in the customer information database 
19. 

20 In addition to the advantageous effect available from the 

above-described first embodiment, the third embodiment hence 
allows each user company to rewrite the mail text into a mail 
text corresponding to the details of work or the frequency of 
transmissions of a message, thereby making it possible to 

25 efficiently take a measure in response to the communicated 
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information. 

The above embodiments were described by providing each 
hydraulic excavator as a working machine with one mail switch 
10 and storing only one mail text as a mail text to be communicated 
per user company. However, each hydraulic excavator may be 
provided, for example, with plural mail switches 10, and mail 
texts corresponding to the individual mail switches may be stored 
in the customer information database such that the mail text 
of the content corresponding to operated one of the mail switches 
can be sent to the user company. 

Further, the informations sent from the hydraulic 
excavators 7,8,9 as working machines, respectively, were sent 
to the server 1 via the communication satellite 6 . As an 
alternative, these informations may be sent using ground waves 
which are employed by cellular telephones and the like. 

Industrial Applicability 

According to the present invention embodiment, when an 
operator of any one of working machines simply operates its 
transmission instructing means as needed, a preset message is 
sent to the corresponding user company as described above . The 
user company can, therefore, take a measure in response to the 
communicated information without delay. 

According to the present invention, the user company to 
which the information has been transmitted can also determine 
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the current position of the working machine from which the 
information was transmitted, thereby making it possible to take 
a measure in response to the communicated information more 
promptly without delay. 

According to the present invention, an administration 
center can rewrite a message as desired corresponding to the 
details of work or the frequency of transmissions of the message , 
thereby making it possible to efficiently take a measure in 
response to the communicated information. 
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CLAIMS 

1. A communication system for working machines, said 
system comprising: 

controllers arranged on said working machine, 
5 respectively, for transmitting predetermined informations from 
said respective working machines , 

a control station arranged at a remote location and 
connected to said controllers via a radiocommunication means 
such that said predetermined information outputted from each 
10 of said controllers is inputted in said control station, and 
a plurality of user stations connected to said control 
station via a network, characterized in that: 

said working machines are each providedwith a transmission 
instructing means for instructing transmission of the 
15 corresponding predetermined information; and 

said control station is provided with an identification 
means for identifying from said inputted information the 
corresponding one of said user stations , to which said 
information is to be transmitted, and also with a transmission 
20 means for transmitting information, which corresponds to said 
inputted information, to said corresponding user station 
identified by said identification means. 

2 . The communication system according to claim 1 , wherein 
said predetermined information from each of saidworkingmachines 
25 includes identification information specific to said working 
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machine . 

3 . The communication system according to claim 2 , wherein 
with respect to all the working machines from which informations 
are sent, said identification informations on said individual 

5 working machines are stored corresponding to administration 
centers of said working machines in a working machine database 
arranged at said control station. 

4 . The communication system according to claim 3 , wherein 
said administration centers are each specified by said 

10 identification means on a basis of the corresponding 

identification informations stored in said working machine 
database. 

5 . The communication system according to claim 1 , wherein 
said control station has a customer database with transmission 

15 texts stored corresponding to said administration centers, and 
is provided with a selection means for selecting one of said 
transmission texts, said one transmission text corresponding 
to said specified administration center, from said customer 
database. 

20 6 . The communication system according to claim 5 , wherein 

said specified administration center can rewrite, from the 
corresponding user station, at least said one transmission text 
in information stored in said customer database. 

7 . The communication system according to claim 1 , wherein 

25 said working machines are each provided with a position detecting 
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means for detecting a current location of said working machine, 
and said predetermined information includes information on said 
location. 

8 . The communication system according to claim 7 , wherein 
said information on said location is included in said information 
transmitted from said control station. 
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FIRST NAME 

Genroku 


MIDDLE NAME 


RESIDENCE 
CITIZENSHIP 


CITY OR OTHER LOCATION 

Inashiki-gun, Ibaraki 


STATE OR COUNTRY 

~^C?vJ' J a P an 


CITIZENSHIP 

Japanese 


POST OFFICE 
ADDRESS 


post office address Qyama, W£mura, Inashiki-gun, Ibaraki 300-0402 Japan 






204 


FULL NAME 
OF INVENTOR 


LwrMAME _MKATA 


RRSTNAME To . cM 


MIDDLE NAME 


RESIDENCE 
CITIZENSHIP 


C ^ 0R °™ ER Usriiku-shi, Ibaraki ~ 


STATE OR COUNTRY 

n Ja P an 


CITIZENSHIP 

Japanese 


POST OFFICE 
ADDRESS 


post ofrce address 42Q ^ Sakaech0j Ushiku-shi, Ibaraki 300-1233 Japan 


- Jba ■ 
; 

205 


FULL NAME 
OF INVENTOR 


LAST NAME 

ADACHI 


HRST NAME 

Hiroyuki 


MIDDLE NAME 


RESIDENCE 
CITIZENSHIP 


CITY or other location ■ - - 

Tsnrhinra-shi. Ibaraki 


STAJ^ORCOUNTKY 

-> X>\J Jaoan 


CITIZENSHIP 

Japanese 


POST OFFICE 
ADDRESS 


post office address ^ Okiiukumachi, Tsuchiura-shi, Ibaraki 300-0023 Japan 


206 


FULL NAME 
OF INVENTOR 




FIRST NAME . 

Hideki 


MIDDLE NAME 


RESIDENCE 
CITIZENSHIP 


CITY OR OTHERLQCATION tu . . 

Kitasoma-gun, Ibaraki 


STATE OR COUNTRY , 

Japan 


CITIZENSHIP T 

Japanese 


POST OFFICE 
ADDRESS 


postoffceadoress 618 _ 50> Fukaw a, T one-maim\ Kitasoma-gun, Ibaraki 300-1622 Japan 



fsj Seventh (and more) coinventors on page 3 . , , , _ , ... . . i(i1 m„ 

lifilreby declare that all statements made herein of my own knowledge are true and that all statements made on information and behef are believed to te true and further 
that these statements were made with the knowledge that willful false statements and the like so made are punishable by fine or impnsonment, or both, under section 
1fJ01 of Title 18 of the United States Code, and that such willful false statements may jeopardize the validity of any patent issue thereon. 



SIGNATURE OF INVENTOR 201 j^fr/jy^j 


SIGNATURE OF INVENTOR 202 


SIGNATURE OF INVENTOR 203 ^A^kiA 


DATE January /o,zoo^ 


DATE Jan,A<xr/ J0,200Z 


DATE "J&A^&j M » 


SIGNATURE OF INVENTdR 204 ~^^ 0 C^ /uUife^ 


SIGNATURE OF INVENTOR 205 


SIGNATURE OF INVENTOR 206 (-j-^I fefV^TSU 


DATE nJ«K^/°, 2^>^ 


DATE Jo^Mo.ry /o , 2-00^ 


DATE Svwy \o » * 



Inventorfs 


name must include at least one unahhrc^^i first or middle name 


r— ; •- 






FULL NAME 
OF INVENTOR 


LAST NAME 

OCHIAI 


FIRST NAME 

Yasushi 


MIDDLE NAME 


RESIDENCE 
CITIZENSHIP 


CITY OR OTHER LOCATION « „ 

Nagoya-shi, Aichi "N. ,- 


STATE OR COUNTRY 

"">V // Japan 


Japanese 




POST OFFICE 
ADDRESS 


POST OFFICE ADDRESS g03, VmkTUt 

Nagoya-shi, A 


ufujcu Minami-kan, 4-300], Hirabari Tenpakuku, 
chi 468-001 1 Japan F 




FULL NAME 
OF INVENTOR 


LAST NAME 


FIRST NAME 


MIDDLE NAME 




RESIDENCE 
CITIZENSHIP 


CITY OR OTHER LOCATION 


STATE OR COUNTRY 


CITIZENSHIP 




POST OFFICE 
ADDRESS 


POST OFFICE ADDRESS 






FULL NAME 
OF INVENTOR 


LAST NAME 


FIRST NAME 


MIDDLE NAME 


203 


RESIDENCE 
CITIZENSHIP 


CITY OR OTHER LOCATION 


STATE OR COUNTRY 


CITIZENSHIP 




POST OFFICE 
ADDRESS 


POST OFFICE ADDRESS 










FULL NAME 
OF INVENTOR 


LAST NAME 


FIRST NAME 


MIDDLE NAME 


204 


RESIDENCE 
CITIZENSHIP 


CITY OR OTHER LOCATION 


STATE OR COUNTRY . 


CITIZENSHIP 




POST OFFICE 
ADDRESS 


POST OFFICE ADDRESS 




■; : ! 


FULL NAME 
OF INVENTOR 


LAST NAME 


FIRST NAME 


MIDDLE NAME 


205 


RESIDENCE 
CITIZENSHIP 


CITY OR OTHER LOCATION 


STATE OR COUNTRY 


CITIZENSHIP 




POST OFFICE 
ADDRESS 


POST OFFICE ADDRESS 




q 


FULL NAME 
OF INVENTOR 


LAST NAME 


FIRST NAME 


MIDDLE NAME 


206 


RESIDENCE 
CITIZENSHIP 


CITY OR OTHER LOCATION 


STATE OR COUNTRY 






POST OFFICE 
ADDRESS 


POST OFFICE ADDRESS 





[ ] Seventh (and more) coinventors on page 3 

1001oIT«Uo(,b.u nl i M si«e.c«a., a nd»». s »3.wi»f n iW s . aatements may jeopardize the «mff£fiS2» SSmmT^ 



yr both, under section 



SIGNATURE OF WE ^O R2 01^^ fyj^ 


SIGNATURE OF INVENTOR 202 
DATE 


SIGNATURE OF INVENTOR 203 


SIGNATURE OF INVENTOR 204 


SIGNATURE OF INVENTOR 205 


SIGNATURE OF INVENTOR 206 


DATE 


DATE 


DATE 



